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Michigan State University, and DOR 303 is a dry bean breeding line from CIAT. PR9443-4 and DOR 303 have the recessive gene bgm-2 for resistance to BGYMV (Beaver et al., 1999; Velez et al., 1998) .
The F 1 generation of the cross AFR 285/PR9443-4 was planted at the UPR Isabela Substation in November 1998. In November 1999, an F 2 nursery was planted at the same location, and individual plants having desirable agronomic traits and light red kidney seed type were selected. Pedigree selection was used in the F 3 and F 4 generations to identify plants with desirable agronomic and seed traits and disease resistance under natural infestation. These nurseries were planted in November 2000 and June 2001. T-21 was selected as a F 4:5 breeding line in a nursery planted in November 2001.
To characterize resistance of T-21 to BCMV, a set of lines including the cultivar Morales as a control carrying the dominant I allele was inoculated with the NL3 strain of Bean common mosaic necrosis virus (BCMNV) in a greenhouse at the UPR, Mayaguez Campus. Because plants that develop a lethal hypersensitive reaction to BCMNV strain NL3 are known to carry the dominant I allele, these plants were considered to be resistant to BCMV by virtue of having that allele (Haley et al., 1994) . Plants were inoculated with BCMNV approximately 1 wk after emergence (Morales, 1989) .
T-21 was screened for reaction to CBB in a screenhouse at the USDA-ARS Tropical Agriculture Research Station using Xanthomonas axonopodis pv. phaseoli (Xap) strains 484a and 3353 in two trials. The resistant germplasm line VAX 6 and susceptible cultivar Morales (second trial only) were included as controls. The multiple needle method was used to inoculate the leaves, and the pods were inoculated through laceration of the pod surface with a pipette tip (Zapata et al., 2007) . The breeding lines were screened for leaf reaction in the fi rst trial in December 2007 and for both leaf and pod reaction in a second trial in January 2009. A randomized complete block design with two replications in the fi rst trial and four replications in the second trial was used. The experimental unit was two plants planted in a 20-cm-diam. pot in the fi rst trial and a single plant in a 15-cm-diam. pot in the second trial. At 14 d after inoculation, leaves were evaluated for CBB reaction using a 1 to 9 scale, where 1 = no symptoms and 9 = systemic infection causing complete infection of the leaf (Pastor-Corrales and van Schoonhoven, 1987) . A score ≤3 was considered to be a resistant reaction. Least signifi cant differences (p ≤ 0.05) were used to compare mean CBB reactions of the dry bean breeding lines.
Sequence characterized amplifi ed region (SCAR) markers were used to characterize T-21 for the presence of genes and quantitative trait loci (QTL) associated with disease resistance that had previously been evaluated phenotypically. The presence of the dominant allele at the I gene was tested using the SW13 SCAR marker (Melotto et al., 1996) . The SAP6 (Miklas et al., 2000b) and SU91 (Pedraza et al., 1997 ) SCAR markers, linked to independent QTL for CBB resistance, were also evaluated on T-21. SAP6 is linked to a QTL that originates from the Montana No. 5 genotype (Miklas et al., 2000a and is a reliable marker for use with Andean germplasm.
The performance of T-21 was evaluated in fi ve fi eld trials conducted at Isabela, PR, from 2004 to 2008. The testing site is located on the northwestern coastal plain of Puerto Rico (18°30′10′′ N, 67°1′29′′ E) where most beans are produced on the island. The soil is a Coto acidic clay (very-fi ne, kaolinitic, isohyperthermic Typic Eutrustox). The mean annual temperature and precipitation is 29.3°C and 1524 mm, respectively. The trials used a randomized complete block design with six replications. The UPR kidney bean breeding lines PR9443-4 and PR9920-171 (Román-Avilés and Beaver. 2003) were used in the trials conducted from 2005 to 2008 as checks adapted to the humid tropics. An additional trial was conducted in 2008 to compare the performance of T-21 with kidney bean breeding lines and cultivars from the United States. This trial also used a randomized complete block design with six replications. Approximately 60 to 65 d after planting, the lines in the fi eld trials were evaluated for resistance to CBB and rust under natural infection. The resistance reactions were evaluated using the CIAT 1 to 9 scale (Pastor-Corrales and van Schoonhoven, 1987 ). An analysis of variance was conducted for each measured trait in each trial. A least signifi cant difference (p ≤ 0.05) was used to compare entry means in trials that had signifi cant F-tests for lines.
Characteristics
T-21, hereafter referred to as Badillo, had a lethal hypersensitive reaction to inoculation with BCMNV strain NL3, suggesting that it carries the dominant allele at the I gene, which confers resistance to BCMV. The presence of this allele was confi rmed using the SW13 SCAR marker. These results were expected because both parents of T-21 were reported to possess this allele. Badillo carries the SAP6 SCAR marker but not the SU91 SCAR marker, which are linked to independent QTL for CBB resistance.
When inoculated with Xap strain 3353, Badillo showed resistance levels equal to or less than VAX 6, a germplasm line used as a resistant CBB control, for leaf score and equal resistance to VAX 6 for pod score; Badillo was more resistant than the susceptible control cultivar Morales in the second trial or than susceptible control cultivar Redhawk in the fi rst trial on the basis of leaf or pod scores. When inoculated with Xap strain 484a, Badillo had a mean leaf score similar to the resistant VAX 6 and more resistant than the susceptible check Morales. However, for pod score, Badillo was equal to both checks, which were not different in this evaluation (Table 1 ). In addition, only Redhawk and Morales showed a water-soaked lesion response to pod inoculation, an indication of disease progression and susceptibility. In fi eld trials conducted at Isabela, Badillo did not develop CBB symptoms on pods or leaves and had superior CBB resistance compared with other cultivars (Table 2) .
Badillo produced a 5-yr mean seed yield of 2392 kg ha -1 in the performance trials conducted at the Isabela Substation (Table 3 ). The light red kidney bean breeding line Badillo did not show evidence of susceptibility to endemic races of common bean rust caused by Uromyces appendiculatus (Pers.) Unger, suggesting that it has resistance to these pathogens. However, the level of resistance was not documented in an artifi cially inoculated trial. Due to the recent decline in the incidence of BGYMV in Puerto Rico (Osorno et al., 2007) , it was not possible to determine if Badillo has the recessive gene bgm-2 for resistance to BGYMV. However, no plants of Badillo were observed with BGYMV symptoms in the fi eld trials.
Badillo has an indeterminate, bush, Type II growth habit. Badillo fl owers 33 d and matures 77 d after planting (Table 3) . Badillo has a kidney-shaped seed with a mean seed weight of 42 g 100 seed -1 . It has a light red seed coat color that is commercially acceptable in Puerto Rico and other Caribbean countries.
Availability
Small amounts of seed of Badillo may be obtained from the corresponding author. Plant variety protection will not be sought for this cultivar.
PR9443-4 produced a mean seed yield of 1864 kg ha -1 in four of the fi ve trials, whereas the heat-tolerant light red kidney line PR9920 
